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Abstract 
Standard soil-block tests (ASTM D1413-76) were 
performed on both leached and nonleached sample 
blocks treated with an experimental formulation of 
ammoniacal copper arsenate preservative in which half 
of the arsenic had been replaced with zinc (ACZA). The 
test fungi employed were Gloeophyllum trabeum (from 
Madison #617) and Poria placenta (from Madison 
#698). The calculated threshold retention values were 
as follows (Ib./ft.*): G. trabeum: 0.165 (nonleached); 
0.143 (leached); P. placenta: 0.120 (nonleached); 0.158 
(leached). The close correspondence of the calculated 
threshold values for two different fungi in two separate 
tests suggests both that the determination of threshold 
value is accurate, and that the vast majority of the 
fungitoxic components of the ACZA formulation are 
tightly bound in the wood and not subject to leaching 

under the conditions of this test. 


Industry concern about dramatic increases in the cost 
of arsenic pentoxide and the awareness of public con- 
cern for surface accumulation of arsenic on wood treated 
with waterborne preservatives has led to interest in the 
possibility of replacing some of the arsenic with zinc. 
This would be a second generation of ACA, called am- 
moniacal copper zinc arsenate (Chemonite-ACZA’). It 
was imperative, however, that any reformulation 
should not negatively affect ACA’s superior penetration 
of Douglas-fir, its resistance to leaching, and its effec- 
tiveness against decay fungi. The objective of the pres- 
ent research was to determine the threshold values, 
both with and without leaching, of a formulation of 
ACZA that contained 50 percent copper (as CuO), 25 
percent zinc (as ZnO), and 25 percent arsenic (as As,O;). 


Materials and methods 
Two standard soil-block tests (1) were performed 
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using Gloeophyllum trabeum (from Madison #617) and 
Poria placenta (from Madison #698), except that, in the 
first test, no leaching of the test blocks was performed 
after treatment and a soil moisture content (MC) of 137 
percent of the moisture-holding capacity was employed. 
In the second test, the test blocks were leached, the soil 
MC was 153 percent of the moisture-holding capacity 
and sterilization of the test blocks was at 15 psi for 20 
minutes (instead of by the standard method employing 
flowing steam). This more severe sterilization pro- 
cedure was used because the standard steam ster- 
ilization had left some test blocks contaminated by mold 
fungi in the first test. Ponderosa pine (Pinus ponderosa 
Dougl. ex Laws.) sapwood blocks were treated by the 
cooperator with the ACZA formulation previously de- 
scribed, resulting in eight different retentions; an ad- 
ditional group was treated with water (the carrier sol- 
vent) only. Leaching was performed by the cooperator 
according to ASTM D 1413 (1). Retention assays were 
performed blind by the cooperator (i.e., on coded 
samples prepared by the Forest Products Laboratory 
without the cooperator knowing the identity of the 
codes). Twenty replications were used within each re- 
tention category where a decay fungus was involved; 10 
replications were used in each noninoculated category. 


Results 
The actual retentions for each category and the 
resulting weight losses are shown in Table 1 for non- 
leached blocks, and in Table 2 for leached blocks. Linear 
regression lines were fit to the data for average weight 
loss obtained from the two tests (Hewlett-Packard, 
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TABLE 1. — Treatment retentions and resulting average weight losses for 


TABLE 2. — Treatment retentions and resulting average weight losses for 


nonleached blocks. leached blocks. 
Retention Weight loss Retention fe lost Weight loss 
Treatment Nominal Actual G. trabeum P. placenta Noninoculated Treatment Nominal Actua) in leaching G. trabeum P. placenta Noninoculated 
nn OO (bj @)  ———~ (9) ————__— 
1 0 0 55.8 62.4 2.9 11 0 0 0 58.3 61.4 16° 
2 0.05 0.065 20.1 91 LT 12 0.05 0.066 7.7 29.4 50.3 ir 
3 0.10 0.113 8.9 2.7 1.5 13 0.10 0.115 6.5 15.8 25.5 1.7 
4 0.15 0.163 5.9 1.7 11 14 0.15 0.173 4.0 7.5 47 15 
5 0.20 0.218 3.7 16 13 15 0.20 0.217 3.0 5.7 2.64 15 
6 0.25 0.267 3.4 14 1.1 16 0.25 0.270 14 2.5 0.3 0.1 
T 0.30 0.316 3.5 1.3 1.3 17 0.30 0.322 0.8 1.5 0.2 0.2 
8 0.35 0.362 3.1 11 11 18 0.35 0.373 0.5 15 0.4 0.4 
9 0.40 0.419 28 13 14 19 0.40 0.423 0.4 0.7 0.2 0.3 
“Before leaching. 
Bight replicates. 
“Nine replicates. 
“Nineteen replicates. 


HP-97, Standard Pac, “Curve Fitting,” SD-03A) and the 
threshold retention was determined by the intersection 
of the two lines according to ASTM D 1413-76. The 
threshold retention values were as follows: 


Nonleached 
G. trabeum 0.165 Ib./ft.5 
P. placenta 0.120 1b./ft.° 
Leached 
G. trabeum 0.143 Ib./ft.5 
P. placenta 0.158 Ib./ft.2 
Discussion 


The tests can be considered satisfactory in that 
adequate weight losses were obtained in the control 
blocks (56% and 58% for G. trabeum, 62% and 61% for P. 
placenta) and weight losses in the noninoculated blocks 
reached a maximum of only 2.9 percent and 1.6 percent 
in the two soil-block tests (Tables 1 and 2). The close 
correspondence of the calculated threshold values for 
two different fungi in two separate tests suggests both 
that the determination of threshold value is accurate, 
and the majority of the fungitoxic components of the 
ACZA formulation are tightly bound in the wood and 
not subject to leaching. 

It appears that the amount of arsenic in ACA can be 
reduced by half, through the substitution of zinc, with- 
out negatively affecting its effectiveness against decay 
fungi or its leachability, as indicated by a standard test. 
This formulation has less arsenic than two of the three 
formulations of CCA listed in AWPA Standard P5-81 
(2). 

Shortly after the test blocks were placed on the 
fungi, a faint, garlic-like odor was detected in the incu- 
bation chamber, which suggests the presence of arsenic- 
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containing gases. This phenomenon has been observed 
before with G. trabeum and As,0; (3), and Lenzites 
trabea (syn.) and Lenzites saepiaria with AsgO3 — the 
only 2 out of the 65 species of wood decay fungi that did 
this (6). In the present test, the odor appeared to be 
emgnating only from the G. trabeum cultures. A garlic- 
smelling gas evolved from CCA (As,0;) by the yeast 
Candida humicola was identified as trimethylarsine 
(5). The general subject of microbiological production of 
arsenic-containing gases has been reviewed by Cox (4). 
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